This study was carried out in Veterinary Medicine College / University of Basrah to investigate the effect of Bisphenol A on thyroid, liver and testicular functions. A total of 24 adult male rats were randomly divided into four equal groups, six animals in each group. Animal of group (1) 
respectively dissolved in corn oil, the experiment extended for 30 days. The results of the present study showed a significant decrease in serum thyroxin (T4) concentration and a significant increase in serum aspartate aminotransferase ( AST) and alanine aminotransferase ( ALT) concentration in bisphenol A treated groups. A significant decrease in serum testosterone and LH concentrations in all BPA-treated groups compared with control. On other hand non significant decrease in serum concentrations of FSH were observed in BPA-treated groups compared with control.
A significant decrease in epididymal sperm count and sperms motility in all BPA treated groups. However no significant differences were noted in sperms viability between all BPA treatment groups and control. Histopathological changes were found in thyroid glands of male rats with different doses of BPA, also central vein dilation, enlarged nuclei, vacuolation of hepatocytes were observed in the liver of BPA treated groups and different degrees of histological changes include depression of spermatogenesis, decrease of leydig cells in dose dependent manner were found in testicular tissues of BPA treated groups.
INTRODUCTION
The endocrine disruptors are widespread in the environment and food chains and include some common environmental contaminants such as pesticides, plastic ingredients, dioxins,and biocides (١ & ٢).
Bisphenol A(BPA)(2,2-bis(hydroxyphenyl) propane is one of the environmental contaminants widely used in the manufacture of polycarbonate plastic such as baby bottles, epoxy resin (inside coating in metallic food cans),and as a non-polymer additive to other plastics(٣ & ٤). BPA is also found in polymers that are used in dental materials (5).
Although several authors have speculated that specific environmental chemicals might bind to thyroid receptors(TRs) and alter thyroid hormone signaling (6).In vitro studies have demonstrated that BPA binds weakly to the thyroid hormone receptor and suppresses transcriptional activity that is stimulated by T3(7).
Animal studies have shown that BPA affects the male reproductive system including androgen receptors ,male sex hormone levels, male reproductive organs including testes, epididymis, seminal vesicles, the prostate gland and sperm production(8). Lang et al (9) reported adverse effect of BPA on,reproductive system, metabolic processes including alterations in insulin homeostasis and liver enzymes.
BPA can be hydrolyzed under high temperature and acidic or basic conditions leading to leaching into food and drink containers (10).Human exposure to BPA occurs through multiple routes, however oral exposure is considered the major route of exposure. Oral exposure occurs due to the leaching of BPA from polycarbonate containers and from the plastic lining of cans containing food and beverage .BPA is also detected in indoor air primarily associated with dust ,which indicates exposure can occurs through inhalation. BPA is also found in streams and rivers, and leaches from landfills , suggesting that BPA is a common contaminant of water used for drinking and bathing (11).
The present study aimed to evaluate the effect of high doses of BPA on thyroid gland function , liver enzyme and male sexual functioning.
MATERIALS AND METHODS
Animals: Adult male rats (Rattus Novergicus) weighing (225±10) g were caged in a well-ventilated animal house with a 12h dark/light cycle and controlled temperature and all had free access to standard diet and drinking water ad libitum, and allowed 7 days for acclimatization prior to dosing.
Experimental design:
A total of 24 adult male rats were randomly divided into four equal groups, six animals in each group. The rats groups were administrated BPA (Sigma-Aldrich, USA) orally by gavage with pure corn oil once daily for 30 days as follows: Animal of group (1) served as control and received a daily oral administration of corn oil throughout the experimental protocol. Animals of group 2,3 and 4 were administered orally 50,100 and 200 mg/kg body weight of BPA respectively dissolved in corn oil, the experiment extended for 30 days. At the end of the experiment ,the animals were anaesthetized with ether and blood samples were obtained by heart puncture .Serum samples were separated for measurement of thyroid stimulating hormone( TSH), triiodothyronin (T3) , tetraiodothyronin ( T4), testosterone (T), follicle stimulating hormone (FSH), and luteinizing hormone ( LH ) concentrations, aspartate aminotransferase (AST) and alanine aminotransferase ( ALT) enzymes level.
Immediately after blood samples were collected, animals were sacrificed and their thyroid glands, liver and testes, were rapidly excised and part of them immediately maintained in 10% formalin for histopathological study.
Hormonal assay {Enzyme-Linked Immunosorbent Assay(ELISA)}:
Measurement of serum TSH, total T3 and total T4 concentration are generally regarded as a valuable tool in the diagnosis of thyroid dysfunction; Kits were used (Monobid Inc. lake forest CA 92630,USA). Serum T, FSH, and LH were measured using Enzyme-Linked Immunosorbent Assay (ELISA) kits provided by (Monobid Inc. lake forest CA 92630,USA).
Serum enzymes assay:
AST and ALT enzymes were determined by reagent kits ( SPECTRUM AST and ALT-kits, Egypt) (12).
Epididymal sperms analysis:
Epididymal sperms were collected by the method of (13). The epididymis were cut into small pieces in 5ml of normal saline at 32c. The sperms obtained were used for determination of sperm viability, sperm motility, and sperm count. Sperm viability test was done by the method as described in the WHO laboratory manual (14). The proportion of live spermatozoa can be determined by using staining technique of 0.5% eosin solution. Epididymal sperm motility was evaluated by the method as described by (15) . Epididymal sperm count were counted by method as described by (14), by using improved Neubauer hemocytometer.
Histological study:
Thyroid gland, liver, and testis were cleared from the adhering tissues and were fixed in 10% formalin for histological studies. After dehydration in alcoholic series and cleaning in xylol, the tissue were embedded in paraffin wax. Sections were stained with haematoxylin followed by eosin and examined under light microscope.
Statistical Analysis of Data:
Statistical analysis was performed by one-way ANOVA ( analyses Variation ) followed by LSD test. Data were expressed as mean ± SD.
Statistical significance was set at P≤ 0.05 (SPSS, 2001).
RESULTS
The results of the present study (Table,1) revealed that no significant differences were was observed in serum TSH and T3concentration between BPA-treated groups and control. On other hand a significant (P≤0.05 ) decrease in serum concentrations of T4 in (50, 100 and 200) mg/kg bw BPA-treated groups compared with control .
Finally in the same table a significant (P≤0.05 ) increase in serum AST and ALT levels were found in all BPA-treated groups compared with control. Small different letters referred to significant difference between groups (P≤0.05). However no significant differences were noted in sperms viability between all BPA treatment groups and control. Small different letters referred to significant difference between groups (P≤0.05). 
Histopathological Study

DISCUSSION
The obtained results revealed that there was a significant decrease in serum T4 level in male rats treated with 50, 100, and 200 mg/kg bw/day BPA for 30 days compared with control. While no significant differences were observed in TSH and T3between all treated groups and control. BPA act as an agonist or antagonist of thyroid hormone receptor because of its structural similarity to thyroid hormone.
Hence given that thyroid hormone receptor are expressed ubiquitously and abundantly in various organs, BPA may perturb thyroid hormone action throughout the body tissue (16. In contrast to the results of the present study either no effect or no consistent effects were found on thyroid hormones levels in adult male rats after BPA exposure (17).
On other hand prenatally exposured pups showed a significant increase in T4 levels (18). In vitro studies have demonstrated that BPA binds weakly to the thyroid hormone receptor and suppress transcriptional activity that is stimulated by T3 In the present study serum levels of T, and LH decreased significantly (P≤0.05) after 30 days of BPA treatment compared with control. while no significant differences in serum FSH concentrations were observed between all treated groups and control Table ( 2) . These results are in agreement with (34) who demonstrated that exposure to environmentally relevant BPA levels has adverse effects on testicular function by decreasing pituitary LH secretion and reducing leydig cell steroidogenesis. Similar to the results of the present study serum testosterone concentration was decreased in the rats treated with high dose of BPA for four weeks (35). Although BPA suppress T production via decreased LH secretion ,there is also evidence that BPA interfere with LH receptor ligand binding (36). In the same line(37) found that plasma free testosterone levels were dramatically decreased following 8 weeks of BPA treatment compared with control. Mendiola et al (38) reported that in fertile men exposure to low level of BPA causes modest decrease in T levels.BPA has been shown to act as an androgen antagonist that interrupts normal androgen receptor binding activity and therefore the interaction between androgen receptor and endogenous androgen (39) .In addition BPA has been reported to interfere with the function of leydig cells resulting in a reduction of testosterone biosynthesis (34).The serum levels of T and FSH as well as the level of GnRH mRNA in BPA-rats were lower than those of control (40) .
Unlike the present results no significant difference in plasma LH hormone levels were seen between BPA and control groups (41 & 37) .Also in contrast to the present results (42) reported that plasma concentrations of LH were increased significantly in adult male rats treated with BPA (1mg/rat/day) subcutaneously for two weeks, while FSH levels in the plasma were not changed by BPA treatment. However the same researcher found that serum T concentrations were decreased significantly in BPA-treated group compared with control group similar to that found in the present study. The differences in the response of FSH and LH to BPA could be due to differential sensivity of the system regulatory FSH and LH secretion to BPA at the level of the pituitary or the hypothalamus (43) .
The effect of BPA on epididymal sperm count, motility and viability revealed a significant decrease in sperm count and motility in BPA-treated groups compared with control group, while no significant differences in sperm viability were observed between BPA-treated groups and control Table ( 3 ). These results are in consistent with previous studies (44 & 45) who found that administration of BPA caused a reduction in the epididymal sperm motility and sperm count in dose dependent manner and the sperm viability remained unchanged. The results suggested that graded doses of BPA elicit depletion of antioxidant defence system and induce oxidative stress in epididymal sperm of rats. Similarly (46) reported that subcutaneous administration of BPA at dose of 200 mg/kg/day for four weeks significantly decrease the testis, epididymis, prostate and seminal vesicle weights and daily sperm production in wistar rats. In male mice injected with 25 and 100 microgram/kg bw BPA showed a significant reduction testicular sperm count and in the efficiency of sperm production. Epididymal sperm count were also significantly reduced in males that had observed in the offspring of the females exposed to BPA (47) . Accordinance with present results (40) showed that oral administration of BPA 2 microgram /kg bw for 14 consecutive days in adult rats significantly reduced the sperm count and the number of germ cells compared with control. A significant increase in apoptosis of spermatocytes and spermatid was recorded by (48) . In contrast to the present study Tyl et al (49) found no change in sperm motility of percent of normal sperm in mice exposed to as much as 600 mg/kg/day of BPA. 
Histopathological changes:
The thyroid gland of BPA treated rats showed dose-dependent histological changes as seen in figures(2, 3, 4) .It has been suggested that BPA could act on thyroid 742-752.
